Post-implantation differentiation and proliferation of cytotrophoblast cells: in vitro models--a review.
Cytotrophoblast cells, specialized placental cells, proliferate early in pregnancy and then differentiate into tumour-like cells that invade the uterus and its vasculature. We have established in vitro models of three-dimensional cultures for anchoring villi and cell islands on extracellular matrix in order to study regulation of cytotrophoblast cell differentiation and proliferation. It has been demonstrated that cytotrophoblast cells from cell islands and cell columns share the same characteristics and that their differentiation is triggered by interaction with the extracellular matrix. The fact that during much of the first trimester maternal blood flow to the placenta is at a minimum, suggests that oxygen tension might regulate cytotrophoblast proliferation and differentiation. Hypoxia, comparable to that encountered by early gestation cytotrophoblast cells in the intervillous space, stimulated the cells to enter the cell cycle and inhibited their differentiation along the invasive pathway. Thus, oxygen gradient and cell-matrix interactions at the maternal-fetal interface play an important role in the regulation of cytotrophoblast proliferation and differentiation.